The regulation of phospholipase C-gamma 1 by phosphatidic acid. Assessment of kinetic parameters.
A survey of lipids revealed that the anionic phospholipid phosphatidic acid activates both control and tyrosine-phosphorylated PLC-gamma 1. The mechanism by which phosphatidic acid activates both forms of PLC-gamma 1 was investigated using kinetic analysis. In the presence of phosphatidic acid, the substrate concentration response for control PLC-gamma 1 changes from sigmoidal to hyperbolic, while the cooperativity index decreases from 2.5 for control to 1.0 for tyrosine-phosphorylated PLC-gamma 1. The primary influence of phosphatidic acid on the control enzyme is on the cooperativity index and not the association of PLC-gamma 1 with substrate micelles, as phosphatidic acid had little effect on the micellar association constant, Ks. Phosphatidic acid also increases the activity of the tyrosine phosphorylated form of the enzyme. This increase is reflected in a decrease in the Km from 0.3- to 0.03-mol fraction phosphatidylinositol 4,5-bisphosphate. Phosphatidic acid has no effect on the Ks of the tyrosine-phosphorylated enzyme. From this data it is concluded that phosphatidic acid appears to activate PLC-gamma 1 by acting as an allosteric modifier.